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(57) ABSTRACT 

A module for determination of speed set-point values V, for 
a vehicle's control systems, comprising an input unit adapted 
to input, e.g., by the vehicle's driver, of a reference speed V 
which is the speed desired by the driver for the vehicle. The 
module includes a horizon unit to determine a horizon by 
means of received position data and map data of an itinerary 
made up of route segments with at least one characteristic for 
each segment; a processor unit to calculate V, for the vehi 
cle's control systems across the horizon according to rules 
pertaining to categories in which segments within the horizon 
are placed, so that V, is within a range bounded by V., and 
V, where Visvesv, which control System regulates 
the vehicle according to these set-point values. 

20 Claims, 3 Drawing Sheets 
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1. 

MODULE FOR DETERMINING OF 
REFERENCEVALUES FORAVEHICLE 

CONTROL SYSTEM 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

The present application is a 35 U.S.C. SS371 national 
phase conversion of PCT/SE2010/050590, filed May 31, 
2010, which claims priority of Swedish Application No. 
0950436-6, filed Jun. 10, 2009, the contents of which are 
incorporated by reference herein. The PCT International 
Application was published in the English language. 

FIELD OF THE INVENTION 

The present invention relates to a module for determining 
set-point values of vehicle speed for a control system in a 
vehicle. 

BACKGROUND TO THE INVENTION 

Many vehicles today are equipped with a cruise control to 
make it easier for the driver to drive the vehicle. The desired 
speed can then be set by the driver, e.g. via a control device in 
the steering wheel console, and a cruise control system in the 
vehicle thereafter regulates for example the vehicle's engine 
so that the desired speed can be maintained. If the vehicle is 
equipped with an automatic gear change system, the vehicle's 
gears can be changed so that the cruise control system can 
maintain the desired speed. 
When a cruise control is used in hilly terrain, the cruise 

control system will try to maintain a set speed on upgrades. 
This results interalia in the vehicle accelerating over the crest 
of a hill and possibly into a Subsequent downgrade, making it 
necessary to brake to avoid exceeding the set speed, which is 
a fuel-expensive way of running the vehicle. 
By varying the vehicle's speed in hilly terrain it is possible 

to save fuel as compared with a conventional cruise control. 
This may be done in various ways, e.g. by calculations of the 
vehicle's current state (as with Scania Ecocruise R). If an 
upgrade is calculated, the system then accelerates the vehicle 
uphill. Towards the end of the climb, the system is pro 
grammed to avoid acceleration until the gradient has leveled 
out at the top, provided that the vehicle's speed does not drop 
below a certain level. Lowering the speed at the end of an 
upgrade makes it possible to regain speed on a Subsequent 
downgrade without using the engine to accelerate. When the 
vehicle approaches the bottom of a dip, the system endeav 
ours to use kinetic energy to embark on the next upgrade at a 
higher speed than an ordinary cruise control. The system will 
easily provide acceleration at the end of the downgrade in 
order to maintain the vehicle's momentum. In undulating 
terrain, this means that the vehicle starts the next climb at a 
higher speed than normal. Avoiding unnecessary acceleration 
and using the vehicle's kinetic energy makes it possible to 
save fuel. 

If the topology ahead is made known by the vehicle having 
map data and GPS. Such a system can be made more robust 
and can also change the vehicle's speed in anticipation. 

Unlike a constant cruise control, a cruise control for hilly 
terrain will actively vary the vehicle's speed. For example, the 
speed before a steep downgrade will be lowered so that the 
vehicle can utilise more of the energy which comes gratis 
downhill instead of braking it away. Similarly, the speed can 
be increased before a steep upgrade to avoid allowing the 
vehicle to lose too much speed and time. 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
A problem is that it is difficult for the control system to 

determine how much the cruise control should be allowed to 
vary the speed. 

This is because external parameters such as traffic situa 
tion, driver temperament and terrain also affect which range is 
Suitable for a specific situation. 

Generally speaking, a larger speed range results in more 
fuel saving, but also large speed variations, which may be 
disturbing to other traffic. 

In the aforesaid function Scania Ecocruise(R) there is a 
firmly specified speed range between the truck's speed limit 
(which is often 89 km/h) and a lower speed which is 20 km/h 
below set cruise control speed, but never less than 60 km/h. 
US 2003/0221886 refers to a speed control in which a 

speed range is set. The system can look forward and incorpo 
rate coming downgrades and upgrades in the calculations. 
However, the specification gives no details about how this is 
done in practice. 
DE 10 2005 045891 refers to a cruise control system for a 

vehicle in which a range is set within which the speed is 
allowed to vary. The object is inter alia to cater for wind 
conditions to which the vehicle is subject. 

JP 2007276542 refers to a cruise control in which the 
vehicle's speed is allowed to fluctuate about a predetermined 
speed in order to reduce fuel consumption. 
The object of the present invention is to propose an 

improved cruise control module which caters for road sec 
tions ahead by speed adaptation and, in particular, a module 
which simplifies handling and constitutes a usable aid for the 
vehicle driver. 
The present invention relates to a user interface for such a 

function. 

SUMMARY OF THE INVENTION 

The object described above is achieved with a module for 
determination of speed set point ratios for a vehicle control 
system. 
The regulating system according to the invention makes it 

possible to minimise the amount of fuel needed during the 
vehicle's journey by taking information about the itinerary 
into account. Map data, e.g. in the form of a database onboard 
the vehicle with altitude information, and a positioning sys 
tem, e.g. GPS, provide information about road topography 
along the itinerary. The control system is thereafter Supplied 
with set-point values and regulates the vehicle according to 
them. 

Using a system that practices a rule-based method results 
in a predictable robust method which can quickly calculate 
set-point values for the control system or control systems in 
the vehicle. 

According to the present invention, in one embodiment the 
driver of the vehicle can set a cruise control speed and a range 
around it within which the cruise control is actively allowed to 
operate. This need not be specifically in km/h but may for 
example be in terms of levels or percentages of set cruise 
control speed. 

BRIEF DESCRIPTION OF THE ATTACHED 
DRAWINGS 

The invention is described below with reference to the 
attached drawings, in which: 

FIG. 1 depicts the functional context of the regulating 
module in the vehicle according to an embodiment of the 
invention. 
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FIG. 2 depicts a flowchart for the steps which the module is 
adapted to performing according to an embodiment of the 
invention. 

FIG.3 illustrates the length of a control system's horizon in 
relation to the length of the itinerary for the vehicle. 

FIG. 4 illustrates the various speeds predicted and the 
categories of segments which are continuously updated as 
new segments are added to the horizon. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS OF THE INVENTION 

Information about a vehicles itinerary can be used to regu 
late its set-point speed v, for vehicle control systems, for 
example, the cruise control in the vehicle, in anticipation, for 
example, oftopology in the horizon of the vehicle in order to 
save fuel, increase safety and enhance comfort. Other set 
point values for other control systems may also be regulated. 
Topology greatly affects the control of in particular, the 
driveline of heavy vehicles, since much more torque is 
required uphill than downhill and to make it possible to climb 
Some hills without changing gear. 
The vehicle is provided with a positioning system and map 

information, and position data from the positioning system 
and topology data from the map information are used to 
construct a horizon which illustrates the nature of the itiner 
ary. In the disclosure hereof, GPS (Global Positioning Sys 
tem) is indicated for determining position data for the vehicle, 
but it should be appreciated that other kinds of global or 
regional positioning systems are also conceivable to provide 
the vehicle with position data, e.g. systems which use a radio 
receiver to determine the vehicle's position. The vehicle may 
also use sensors to Scan the Surroundings and thereby deter 
mine its position. 

FIG. 1 illustrates how a module incorporates map and GPS 
information 10 about the itinerary. The itinerary is exempli 
fied below as a single route for the vehicle but it should be 
appreciated that various conceivable itineraries are incorpo 
rated as information via maps and GPS or other positioning 
systems. The driver may also register the starting point and 
destination point of the intended journey, in which case the 
unit uses map data etc. to calculate a Suitable route. The 
itinerary or, if there are two or more possible alternatives, the 
itineraries are sent bit by bit via CAN (controller area net 
work), a serial bus system specially adapted for vehicles, to a 
module 12 for regulation of set-point values, which module 
may be separate from or form part of the systems which are to 
use the set-point values for regulating. Alternatively, the unit 
with maps and a positioning system may also be part of a 
system which uses the set-point values for regulating. In the 
regulating module 12, the bits are put together in a horizon 
unit 14 to form a horizon and are processed by the processor 
unit 16 to create an internal horizon by which the control 
system can regulate. If there are two or more alternative 
itineraries, a number of internal horizons are created for the 
various alternatives. The control system may be any of the 
various control systems in the vehicle, e.g. cruise control, 
gearbox control system or some other control system. A hori 
Zon is usually put together for each control system, since the 
control systems regulate by different parameters. The horizon 
is then continually supplemented by new bits from the unit 
with GPS and map data to maintain a desired length of hori 
Zon. The horizon is thus updated continuously when the 
vehicle is in motion. 
CAN is thus a serial bus system specially developed for use 

in vehicles. The CAN data bus makes digital data exchange 
possible between sensors, regulating components, actuators, 
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4 
control devices, etc. and ensures that two or more control 
devices can have access to the signals from a given sensor in 
order to use them to control components connected to them. 
The present invention relates to a module 20 for determin 

ing set-point values V, for a vehicle's control system, which 
module is schematically illustrated in FIG. 1. 
The module comprises an input unit 22 configured and 

operable to input, e.g. by the vehicle's driver, of a reference 
speed V which is the speed desired by the driver for the 
vehicle. 
The module further comprises a horizon unit 14 configured 

and operable to determining a horizon by means of received 
position data and map data of an itinerary made up of route 
segments with at least one characteristic for each segment; 
and a processor unit 16 configured and operable to calculating 
V, for the vehicle's control systems across the horizon 
according to rules pertaining to categories in which segments 
within the horizon are placed, so that V, is within a range 
bounded by V, and V, where VisvtsV, i.e. Sub 
stantially performing the method steps described below as 
steps B) to E). 

Finally, the control system is adapted to regulating the 
vehicle according to these set-point values. 

Set-point values V, for the control system in the vehicle 
may thus be allowed to vary between the two aforesaid speeds 
V, and V. When the regulating module predicts an inter 
nal horizon for the vehicle's speed, the vehicle's speed may 
then vary within that range. 
The result is a module which can be used in a vehicle to 

regulate set-point values in a computationally effective way, 
and the module may be part of a control system for which it is 
intended to regulate set-point values, or be a freestanding 
module separate from the control system. 

According to a preferred embodiment of the invention, the 
range V, and V, is set manually by the driver via said input 
unit 22. The limits of the range may preferably be set by 
means of one or more buttons in the steering wheel or on the 
instrument panel. 

If one button is used, various levels with different range 
widths can be stepped through by repeated button pressing. 
The various range widths are preferably presented on a dis 
play. 

If instead the input unit comprises two buttons, one of them 
is used to set V, and the other to set V. The buttons are 
arranged on the input unit, preferably close to the input of the 
reference speed V. 
The input need not be specifically in km/h but may for 

example be in terms of levels or percentages of set cruise 
control speed. 

According to an example, the driver sets 80 km/h and a 
level, and the following are examples of the levels: 

sei 

-5 km/h--2 km/h, i.e. V, is V-5km/h and V, is aira se ex 

V+2 km/h. 1: 

-7 km/h-4km/h, i.e. vi., is V-7 km/h and v, is aira se ex 

V+4 km/h. 2: 

-10 km/h--6 km/h, i.e. vi., is V-10 km/h and v, is 
V+6 km/h. 3: se 

If the driver chooses level 1, it means that the engine can 
deliver torque to vary the speed between 75 and 82 km/h. 

There is according to an embodiment a predetermined 
number of different levels for the range V, and V, with fia f 

different range widths, as in the above example. In other 
words, V, and V, for each level are first and second pre fia f 

determined numbers of km/h respectively below and above 
W sei 
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According to another embodiment, V, and V, for each 
level are first and second predetermined percentages respec 
tively below and above V. According to that embodiment, 
the range limits vary by 2 to 20%, preferably by 4 to 15%, 
from the reference speed V. 

According to an embodiment, V, and V, are settable 
independently of one another. 

According to an alternative embodiment, V, and V are 
set automatically by calculations of Suitable ranges prefer 
ably calculated in the module. 

Such automatic calculation may be suitable if the vehicle 
also has an adaptive cruise control (Autonomous Intelligent 
Cruise Control: AICC) which makes it possible to set a time 
gap relative to a vehicle ahead, thereby also making it pos 
sible to associate it with the above levels. In such cases a 
shorter time gap will be associated with a level with a small 
speed span and a longer time gap will be associated with 
levels which allow larger speed variations. 
The present invention has the advantage that the range 

which best suits the driver, the traffic situation and the terrain 
is always available in the vehicle. If AICC and levels are 
associated, the same button can preferably be used to set both. 
The driver can him/herself act upon the system, which should 
enhance its acceptance as a driving aid. 

If the vehicle is also equipped with a so-called retarder 
cruise control (constant speed brake), this will not be affected 
but will always have a value higher than the given range. 

FIG. 2 is a flowchart which illustrates schematically the 
method steps which the module is adapted to performing. In 
this context, a related patent application filed at the same time 
is also referred to. 
A first step A) determines a horizon based on position data 

and map data of an itinerary made up of route segments with 
at least one characteristic for each segment. When the vehicle 
is on the move, the horizon module puts the bits together to 
form a horizon of the itinerary, the length of the horizon being 
typically of the order of 1 to 2 km. The horizon unit keeps 
track of where the vehicle is and continually adds to the 
horizon so that the length of the horizon is kept constant. 
When the destination point of the journey is defined and 
within the length of the horizon, the horizon is preferably no 
longer added to. 
The horizon is made up of route segments which have one 

or more inter-related characteristics. The horizon is here 
exemplified in matrix form in which each column contains a 
characteristic for a segment. A matrix covering 80 m forwards 
of an itinerary may take the following form: 

dx, 9% 
20, 0.2 
20, 0.1 
20, -0.1 
20, -0.3 

where the first column is the length of each segment in meters 
(dx) and the second column the gradient in % of each seg 
ment. The matrix is to be taken to mean that for 20 meters 
forwards from the vehicle's current position the gradient is 
0.2%, followed by 20 meters with a gradient of 0.1%, and so 
on. The values for segments and gradients need not be 
expressed in relative values but may instead be expressed in 
absolute values. The matrix is with advantage vector-formed 
but may instead be of pointer structure, in the form of data 
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6 
packages or the like. There are various other conceivable 
characteristics, e.g. radius of curvature, traffic signs, various 
hindrances etc. 

After step A), segments within the horizon are placed in 
various categories in a step B) in which threshold values are 
calculated for at least one characteristic of segments accord 
ing to one or more vehicle-specific values, which threshold 
values serve as boundaries for assigning segments to various 
categories. In the example where the characteristics of seg 
ments are gradients, threshold values are calculated for their 
gradients. The threshold values for the characteristic con 
cerned are calculated, according to an embodiment of the 
invention, by one or more vehicle-specific values, e.g. current 
transmission ratio, current vehicle weight, the engine's maxi 
mum torque curve, mechanical friction and/or the vehicle's 
running resistance at current speed. A vehicle model internal 
to the control system is used to estimate running resistance at 
current speed. Transmission ratio and maximum torque are 
known magnitudes in the vehicle's control system, and 
vehicle weight is estimated on-line. 
The following are examples of five different categories in 

which segments may be placed when the gradient of segments 
is used for taking decisions about the control of the vehicle: 
Level road: Segment with gradient 0-ta tolerance. 
Steep upgrade: Segment with too steep a gradient for the 

vehicle to maintain speed in current gear. 
Gentle upgrade: Segment with gradient between tolerance 

and threshold value for sharp upgrade. 
Steep downgrade: Segment with Such a steep downhill gra 

dient that the vehicle is accelerated by the gradient. 
Gentle downgrade: Segment with a downward gradient 

between the negative tolerance and the threshold value for 
sharp downgrade. 
According to an embodiment of the invention, the charac 

teristics of segments are their length and gradient, and placing 
segments in the categories described above involves calculat 
ing threshold values in the form of two gradient threshold 
Values 1, and l, where 1, is the minimum gradient for 
the vehicle to be accelerated by the gradient downhill, and 
l, is the maximum gradient at which the vehicle can main 
tain speed without changing gear uphill. Thus the vehicle can 
be regulated according to the gradient and length of the road 
ahead so that it can be driven in a fuel economising way by 
means of cruise control in undulating terrain. In another 
embodiment, the characteristics of segments are their length 
and lateral acceleration, and threshold values are calculated in 
the form of lateral acceleration threshold values which clas 
Sify segments by how much lateral acceleration they cause. 
The vehicle's speed can thereafter be regulated so that it can 
be driven in a way suited to fuel economy and traffic safety 
with regard to road curvature, i.e. any speed reduction before 
a bend is as far as possible effected without use of service 
brakes. 

In a next step C) of the method, the characteristics, in this 
case the gradient, of each segment are compared with the 
calculated threshold values, and each segment is placed in a 
category by the results of the comparisons. 

There might instead or in addition be for example similar 
classification by radius of curvature of the road, whereby 
bends might be classified by how much lateral acceleration 
they cause. 

After each segment within the horizon has been placed in a 
category, an internal horizon for the control system can be 
constructed on the basis of the classification of segments and 
the horizon, comprising for each segment introductory speeds 
V, which the control system has to abide by. A speed change 
requested between two initial speeds V, is ramped in order to 
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provide set-point values V, for the control system which 
effect a gradual increase or decrease of the vehicle's speed. 
Ramping a speed change results in calculation of gradual 
speed changes which need to be made in order to achieve the 
speed change. In other words, ramping results in a linear 
speed increase. The introductory speeds V, i.e. set-point val 
ues for the vehicle's control systems, are calculated in a step 
D) according to the method according to the invention across 
the horizon according to rules pertaining to the categories in 
which segments within the horizon are placed. All the seg 
ments within the horizon are stepped through continuously, 
and as new segments are added to the horizon the initial 
speeds V, are adjusted in them as necessary within the range of 
the vehicle's reference speed V. V is the reference speed 
set by the driver and desired to be kept by the vehicle's control 
Systems within a range when the vehicle is in motion. As 
previously described, the range is bounded by two speeds 
V, and V, which may be set manually by the driver or be 
set automatically by calculations of suitable ranges prefer 
ably calculated in the regulating module. The vehicle is there 
after regulated in a step E) according to the set-point values, 
which in the example described means that the cruise control 
in the vehicle regulates the vehicle's speed according to the 
set-point values. 
The vehicle-specific values of current transmission ratio, 

current vehicle weight, the engine's maximum torque curve, 
mechanical friction and/the vehicle's running resistance at 
current speed are preferably determined in the processor unit 
16. The threshold values can therefore be determined on the 
basis of the vehicle's state at the time. Signals needed for 
determining these values may be taken from CAN or be 
detected by suitable sensors. 

According to an embodiment, the characteristics of seg 
ments are their length and gradient and the processor unit is 
adapted to calculating the threshold values in the form of 
gradient threshold values 1 and l. Thus the vehicle's 
speed can be regulated according to the undulation of the 
itinerary in order to travel in a fuel economising way. 

According to another embodiment, the characteristics of 
segments are their length and lateral acceleration and the 
processor unit is adapted to calculating the threshold values in 
the form of lateral acceleration threshold values. This means 
that the vehicle's speed can be regulated according to the 
curvature of the road ahead, and the vehicle's speed can be 
pre-regulated so that unnecessary braking operations and 
speed increases are minimised in order to save fuel. 
The horizon unit 14 is preferably configured and operable 

to determining the horizon continuously so long as the hori 
zon does not exceed a planned itinerary for the vehicle, and 
the processor unit 16 is adapted to continuously performing 
the steps for calculating and updating the set-point values for 
the control system for the whole length of the internal hori 
Zon. In an embodiment, the horizon is thus constructed piece 
meal progressively as the vehicle travels along the itinerary. 
The set-point values for the control system are calculated and 
updated continuously irrespective of whether new segments 
are added or not, since the set-point values to be calculated 
depend also on how the vehicle-specific values of the vehicle 
change along the itinerary. 
The various rules for the segment categories therefore 

regulate how the initial speed V, for each segment is to be 
adjusted. If a segment is in the “level road' category, no 
change will take place in the initial speed V, to the segment. 
Driving the vehicle such that comfort requirements are met 
involves using Torricelli's equation as below to calculate the 
constant acceleration or retardation which needs to be applied 
to the vehicle: 
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2 (1) 

where V, is the initial speed in the segment, V, the vehicle's 
speed at the end of the segment, a the constant acceleration/ 
retardation and s the length of the segment. 

If a segment is in the 'steep upgrade' or “steep downgrade” 
category, the final speed V for the segment is predicted by sizat 

solving equation (2) below: 
(2) 

where 

bi-Fi-Fi-F, (4) 

(5) Frack (Tong’inariscar-gear) wheel 

Fir-flatCorr'Mg/1000(C+C (v-v)+C" 
(6) 

F=Mg sin(arctan(C)) 

flatCorr=1/W(1+r/2.70) (8) 

where C is the air resistance coefficient, p the density of the 
air. A the largest cross-sectional area of the vehicle, F, the 
force acting from the engine torque in the vehicle's direction 
of movement, F, the force from the rolling resistance acting 
upon the wheels, calculated by using Michelin's rolling resis 
tance model, F, the force acting upon the vehicle because of 
the gradienta of the segment, T the engine torque, in the 
vehicle's final gear, it the current transmission ratio in the 
gearbox, Ll the efficiency of the gear system, r, the 
vehicle's wheel radius and M the vehicle's weight. 
On segments in the “steep upgrade” category, the final 

speed V, is thereafter compared with V, and if Visv 
then V, has to be increased so that 

(7) 

whee 

Fis 

Vimin(vna, vit(vni-ysia.) (9) 

otherwise no change in V, takes place, since V meets the 
requirement of being within the range for the reference speed. 
On segments in the “steep downgrade” category, the final 

speed Vet is compared with V, and if v PV, then V, has 
to be decreased so that 

Vimax('nin, vi-(vshut-vna)) (10) 

otherwise no change in V, takes place, since v meets the 
requirement of being within the range for the reference speed. 

Torricelli's equation (1) is here again used to calculate 
whether it is possible to achieve V with the initial speed V, 
with comfort requirement, i.e. with predetermined maximum 
constant acceleration/retardation. If this is not possible 
because of the length of the segment, V, is increased or 
decreased so that the comfort requirement, i.e. not too much 
acceleration/retardation, can be maintained. 
On segments in the "gentle upgrade” category, the set 

point value V,is allowed to vary between V., and V., when 
a new segment is incorporated, i.e. Visv, aver. If v, av, 
no acceleration of the vehicle is effected. If however 
Vav, then V, is applied to V, during the segment, or if 
V, V, then V, is ramped towards V, by means of equation 
(1). On segments in the "gentle downgrade” category, v.is 
allowed to vary between V, and V, when a new segment is 
incorporated, i.e. Vses V, eV, and if VysV, no retarda 
tion of the vehicle is effected. If however V-V, then v. 
is applied to V, during the segment, or if Vav, then V, 
is ramped towards V by means of equation (1). The five 
segment categories above may be simplified to three by delet 
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ing “gentle upgrade' and “gentle downgrade'. The “level 
road' category will then cover a larger range bounded by the 
calculated threshold values 1 and l, i.e. the gradient on 
the segment has to be smaller than 1, if the gradient is 
negative or greater than 1 if the gradient is positive. 
When a segment which comes after a segment within the 

horizon which is in the “gentle upgrade' or “gentle down 
grade' category causes a change in the entry speeds to seg 
ments in those categories, it may mean that entry speeds and 
hence the set-point speeds for the control system are cor 
rected and become higher or lower than as indicated by the 
above rules for the “gentle upgrade' or “gentle downgrade' 
categories. This therefore applies when the entry speeds to 
segments are corrected according to Subsequent segments. 

All speed changes requested are therefore ramped by 
means of Torricelli's equation (1) so that they take place with 
comfort requirement. Thus it is a general rule not to raise the 
set-point speed V, on an upgrade, since any possible speed 
increase of v, has to take place before the climb begins if the 
vehicle is to be driven in a cost-effective way. For the same 
reason, the set-point speed V, should not be lowered on a 
downgrade, since any possible speed decrease of V, has to 
take place before the downhill run. 
By continuously stepping through all the segments within 

the horizon, it is possible to determine an internal horizon 
which provides predicted initial values V, for each segment. 
According to an embodiment, step A) is performed continu 
ously so long as the horizon does not exceed a planned itin 
erary for the vehicle, and steps B) to E) are performed con 
tinuously for the whole length of the horizon. The horizon is 
updated preferably piecemeal, and has according to an 
embodiment not the same continuity in its updating as steps 
B) to E). The internal horizon is updated continually as new 
segments are added to the horizon, e.g. two to three times per 
second. Continuous stepping through segments within the 
horizon involves continuously calculating the initial values V, 
for each segment, and calculating an initial value V, may entail 
having to change initial values both forwards and backwards 
within the internal horizon. Where for example a predicted 
speed in a segment is outside a set range, it is desirable to 
correct the speed in preceding segments. 

FIG.3 depicts the internal horizon relative to the itinerary. 
The internal horizon moves continually forwards as indicated 
by the broken inner horizon moved forward. FIG. 4 depicts an 
example of an internal horizon in which the various segments 
are placed in a category. In the diagram “LR stands for “level 
road”, “GU” for “gentle upgrade”, “SU” for “steep upgrade” 
and "SD" for “steep downgrade'. The speed is initially Vo. 
and if this is not V, the set-point values are ramped from Vo 
to V with comfort acceptance according to Torricelli's equa 
tion (1) because the category is “level road'. The next seg 
ment is a "gentle upgrade” and no change of v, takes place so 
long as Visvav, since no acceleration need be applied 
in this segment. The next segment is a “steep upgrade'. So the 
final speed V for it is predicted by means of formula (2), so V. 
has to be increased if V<v, according to formula (9). The 
next segment is "level road”, so V, is changed towards v., 
with limitation of the comfort requirement from Torricelli's 
equation (1). Thereafter comes a segment which is a “steep 
downgrade'. So the final speed Vs is predicted by means of 
formula (2) and V has to be decreased if viv, according to 
formula (10). As soon as a speed backwards in the internal 
horizon is changed, the remaining speeds backwards in the 
internal horizon are adjusted to be able to fulfil the speed 
further forwards. At each speed change which has to be 
effected, the method according to the invention calculates by 
means of Torricelli's equation (1) whether it is possible to 
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10 
achieve the speed change with comfort requirement. If not, 
the entry speed to the segment is adjusted so that comfort 
requirement can be maintained. 
The present invention is not limited to the embodiments 

described above. Various alternatives, modifications and 
equivalents may be used. The aforesaid embodiments there 
fore do not limit the scope of the invention which is defined by 
the attached claims. 
The invention claimed is: 
1. A module for determination of speed set-point values for 

a control system of a vehicle, the module comprising: 
a reference speed input unit configured and operable to 

input a reference speed, which is the speed obtained for 
a driver of the vehicle: 

a position and map data input unit configured to receive 
position data and map data for the vehicle; 

a horizon and route segment determination unit configured 
and operable to determine a horizon according to the 
received position data and map data, and to determine an 
itinerary made up of route segments with at least one 
road topography characteristic for each route segment; 

a route segment category assigning and speed calculation 
unit configured and operable to assign, according to the 
at least one road topography characteristic, each route 
segment to a route segment category of a plurality of 
route segment categories, 

to calculate automatically an introductory speed for each 
route segment, and 

to generate, by adjusting each introductory speed accord 
ing to rules of the route segment category, the speed 
set-point values across the horizon Such that the speed 
set-point values are within a range bounded by v, and 
V, where Visve?sV, and 

the control system is configured and operable to regulate 
the vehicle according to the speed set-point values. 

2. The module according to claim 1, wherein the processor 
unit is configured to calculate the speed set-point values such 
that the range V, and V, is set manually by the driver via 
the input unit. 

3. The module according to claim 1, wherein the processor 
unit is configured to calculate a predetermined number of 
different levels for the range V, and V, with different 
range widths. 

4. The module according to claim3, wherein V, and V. 
for each level are first and second predetermined numbers of 
km/h respectively below V and above V. 

5. The module according to claim3, wherein V, and V. 
for each level are speeds set, respectively, based on first and 
second predetermined percentages below V and above V. 

6. The module according to claim 1, further comprising a 
regulating module configured and operable to automatically 
set the range V, and V, by calculations of speed ranges. 

7. The module according to claim 6, wherein the regulating 
module is configured and operable to set the range V, and 
V. Such that the range width between V, and V, is deter 
mined automatically according to a set time gap relative to a 
second vehicle ahead of the vehicle with the control system so 
that the range width is Smaller for a short time gap and larger 
for a longer time gap. 

8. The module according to claim 1, wherein the processor 
unit is configured and operable: 

to calculate threshold values for the at least one road topog 
raphy characteristic of the route segments according to 
one or more vehicle-specific values, 

wherein the threshold values serve as boundaries for 
assigning the route segments to the route segment cat 
egories; 

fia al 
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to compare at least one road topography characteristic of 
each route segment with the calculated threshold values: 
and 

to assign each route segment to a route segment category 
according to results of the comparison. 

9. The module according to claim 8, wherein the processor 
unit is configured to determine the one or more vehicle 
specific values according to at least one of a current transmis 
Sion ratio, a current vehicle weight, a torque curve of an 
engine of the vehicle, mechanical friction and a running resis 
tance of the vehicle at current speed. 

10. The module according to claim 8, wherein the charac 
teristics of route segments are the route segment length and 
road gradient, and the processor unit is adapted to calculate 
the threshold values in the form of road gradient threshold 
Values lin, and 1. 

11. The module according to claim 8, wherein the charac 
teristics of route segments are their length and lateral accel 
eration, and 

the processor unit is configured and operable to calculate 
the threshold values in the form of lateral acceleration 
threshold values. 

12. The module to claim 1, wherein the horizon unit 
includes GPS to provide received position data which are 
determined by using the GPS. 

13. The module to foregoing claim 1, wherein the horizon 
unit is configured and operable to determine the horizon 
continuously as long as the horizon does not exceed a planned 
itinerary for the vehicle, and 

the processor unit is configured and operable to continu 
ously perform steps for calculating and updating the 
set-point values for the control system for the whole 
length of the horizon. 

14. The module according to claim 1, wherein the input 
unit is configured to receive the reference speed V, such that 
the driver of the vehicle inputs the reference speed v, 

15. The module according to claim 8, wherein the proces 
sor unit is configured to determine the one or more vehicle 
specific values according to a current transmission ratio. 
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16. The module according to claim 8, wherein the proces 

Sor unit is configured to determine the one or more vehicle 
specific values according to a current vehicle weight. 

17. The module according to claim 8, wherein the proces 
Sor unit is configured to determine the one or more vehicle 
specific values according to a torque curve of an engine of the 
vehicle. 

18. The module according to claim 8, wherein the proces 
Sor unit is configured to determine the one or more vehicle 
specific values according to mechanical friction. 

19. The module according to claim 8, wherein the proces 
Sor unit is configured to determine the one or more vehicle 
specific values according to a running resistance of the 
vehicle at current speed. 

20. A module for determination of speed set-point values 
for a control system of a vehicle, the module comprising: 
means for inputting a reference speed, which is the speed 

obtained for a driver of the vehicle: 
means for receiving position data and map data for the 

vehicle: 
means for determining a horizon according to the received 

position data and map data, and for determining an itin 
erary made up of route segments with at least one road 
topography characteristic for each route segment; 

means for assigning, according to the at least one road 
topography characteristic, each route segment to a route 
segment category of a plurality of route segment catego 
ries, 

for calculating an introductory speed for each route seg 
ment, and 

for generating, by adjusting each introductory speed 
according to rules of the route segment category, the 
speed set-point values across the horizon such that the 
speed set-point values are within a range bounded by 
V,n, and Vina, where Visvesvar; and 

the control system is configured and operable to regulate 
the vehicle according to the speed set-point values. 
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